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What is claimed is : 

1 . AXsemiconductor device comprising : 
an interconnection board ; and 

a high rigidity plate securely fixed to said interconnection board, 
said high rigidiW plate being higher in rigidity than said interconnection 
board for suppressing said interconnection board from being bent. 

2. The semiconductor device as claimed in claim 1, wherein said 
10 interconnection board comprises a multilayer interconnection board having 

a multilevel interconnection structure. 

3. The semiconductor device as claimed in claim 1, wherein said 
high rigidity plate is made of a metal. 

15 

4. The semiconductor device as claimed in claim 1, wherein said 
high rigidity plate is made of an alloy. 

5. The semiconductor device as claimed in claim 1, wherein said 
20 high rigidity plate is made of a ceramic. 

6. The semiconductor device as claimed in claim 1, wherein a base 
material of said interconnection board is an organic insulative material. 
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7. The semiconductor device as claimed in claim 6, wherein said 
organic material is a polymer resin material. 

8. A semiconductor device comprising : 
an interconnection board having first and second surfaces ; 
at least a semiconductor chip mounted on said first surface of 

said interconnection board ; and 

a high rigidity plate securely fixed to said second surface of said 
interconnection boWd, said high rigidity plate being higher in rigidity than 
10 said interconnectioriyboard for suppressing said interconnection board from 
being bent. 

9. The semiconductor device as claimed in claim 8, wherein said 
interconnection board comprises a multilayer interconnection board having 

15 a multilevel interconnection structure. 

10. The semiconductor device as claimed in claim 8, wherein said 
high rigidity plate is made of a metal. 

20 11. The semiconductor device as claimed in claim 8, wherein said 

high rigidity plate is made of an alloy. 

12. The semiconductor device as claimed in claim 8, wherein said 

high rigidity plate is made of a ceramic. 
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13. The semiconductor device as claimed in claim 8, wherein a base 
material of said interconnection board is an organic material. 

14. The semiconductor device as claimed in claim 13, wherein said 
organic material is a polymer resin material. 

15. The semiconductor device as claimed in claim 8, wherein said at 
least semiconductor chip is bonded via bumps to said second surface of 
said interconnection board. 

16. The semiconductor device as claimed in claim 15, wherein 
further comprising a sealing resin material provided on said first surface of 
said interconnection board for sealing said at least semiconductor chip and 
said bumps. 

17. The semiconductor device as claimed in claim 16, further 
comprising at least a heat spreader provided on said at least semiconductor 
chip. 

18. A semiconductor device comprising : 

an interconnection board having first and second surfaces ; 
at leasts, a semiconductor chip mounted on said first surface of 
said interconnection board ; and 
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a 



buffer layer having a first surface in contact with said second 
surface of sa^i interconnection board and also said buffer layer having a 
on which at least an external electrode is provided, and said 
having at least an electrical contact between said 
interconnect^ n board and said at least external electrode, and said buffer 
layer being capable of absorbing and/or relaxing a stress applied to said at 
electrode to make said interconnection board free from 
said stress. 



second surface 
buffer layer 



least externa 
application o 



10 19. The semiconductor device as claimed in claim 18, wherein said 

interconnection board comprises a multilayer interconnection board having 
a multilevel interconnection structure. 

20. The semiconductor device as claimed in claim 18, wherein said 
1 5 at least external electrode comprises plural external electrodes. 

21. The semiconductor device as claimed in claim 18, wherein said 
external electrode comprises a solder ball. 

20 22. The semiconductor device as claimed in claim 18, wherein said 

external electrode comprises a pin electrode. 

23. The semiconductor device as claimed in claim 18, wherein said 
external electrode comprises a coil-spring electrode. 
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24. The semiconductor device as claimed in claim 18, wherein said 
external electrode comprises a generally column shaped electrode. 

5 25. The semiconductor device as claimed in claim 24, wherein said 
generally column shaped electrode comprises a straight column shaped 
electrode which is uniform in horizontal cross sectional area from a bottom 
to a top thereof. 

10 26. The semiconductor device as claimed in claim 24, wherein said 
generally column shaped electrode comprises a center-pinched column 
shaped electrode which decreases in horizontal cross sectional area toward 
an intermediate level thereof. 

15 27. The semiconductor device as claimed in claim 18, wherein said 
buffer layer comprises : 

plural generally column shaped electrically conductive layers, 
each of which has a first end fixed to an external electrode pad of said 
interconnection board and a second end directly fixed said external 

20 electrode. 

28. The semiconductor device as claimed in claim 27, wherein said 
plural generally column shaped electrically conductive layers are made of a 
metal. 
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29. The semiconductor device as claimed in claim 18, wherein said 
buffer layer comprises : 

plural generally column shaped electrically conductive layers, 
5 each of which has a first end fixed to an external electrode pad of said 
interconnection board and a second end directly fixed said external 
electrode ; and 

an stress absorption layer filling gaps between said plural 
generally column shaped electrically conductive layers, and said stress 
10 absorption layer being lower in rigidity than said plural generally column 
shaped electrically conductive layers, and said stress absorption layer 
surrounding said plural generally column shaped electrically conductive 
layers so that said stress absorption layer is in tightly contact with said 
plural generally column shaped electrically conductive layers. 

15 

30. The semiconductor device as claimed in claim 29, wherein said 
plural generally column shaped electrically conductive layers are made of a 
metal. 

20 31. The semiconductor device as claimed in claim 29, wherein said 
stress absorption layer is made of an organic insulative material. 

32. The semiconductor device as claimed in claim 18, wherein said 
buffer layer comprises : 
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plural generally column shaped electrically conductive layers, 
each of which has a first end fixed to an external electrode pad of said 
interconnection board and a second end directly fixed said external 
electrode ; 

5 a supporting plate having plural holes, into which said plural 

generally column shaped electrically conductive layers with said external 
electrodes are inserted, and said supporting plate extending in parallel to 
said second surface of said interconnection board to form an inter-space 
between said supporting plate and said second surface of said 
10 interconnection board ; and 

a supporting sealing resin material filling said inter-space and 
surrounding both said plural generally column shaped electrically 
conductive layers and parts of said external electrodes so that said 
supporting sealing resin material is in tightly contact with said plural 
15 generally column shaped electrically conductive layers and said parts of 
said external electrodes for supporting said external electrodes. 

33. The semiconductor device as claimed in claim 32, wherein said 
supporting sealing resin material is lower in rigidity than said plural 

20 generally column shaped electrically conductive layers so that said 
supporting sealing resin material is capable of absorbing and/or relaxing a 
stress applied to said external electrodes. 

34. The semiconductor device as claimed in claim 32, wherein said 
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plural generally column shaped electrically conductive layers are made of a 
metal. 

35. The semiconductor device as claimed in claim 32, wherein said 
5 supporting sealing resin material is made of an organic insulative material. 

36. The semiconductor device as claimed in claim 18, further 
comprising a supporting layer on said second surface of said buffer layer 
for supporting said external electrode. 

10 

37. The semiconductor device as claimed in claim 35, wherein said 
*n supporting layer further comprises : 

/ a supporting plate having plural holes, into which said external 

electrodes are inserted, and said supporting plate extending in parallel to 
1 5 said second surface of said buffer layer to form an inter-space between said 
supporting plate and said second surface of said buffer layer ; and 

a supporting sealing resin material filling said inter-space and 
surrounding parts of said external electrodes so that said supporting sealing 
resin material ia in tightly contact with said parts of said external electrodes 
20 for supporting spid external electrodes. 

d conductor device as claimed in claim 18, wherein said 
ctor chip is bonded via bumps to said second surface of 
m board. 



38. The seV 

at least semiconc 
said interconnect! 
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39. The semiconductor device as claimed in claim 38, wherein 
further comprising a sealing resin material provided on said first surface of 
said interconnection board for sealing said at least semiconductor chip and 
said bumps. 

40. The semiconductor device as claimed in claim 39, further 
comprising at least a heat spreader provided on said at least semiconductor 
chip. 

41. The semiconductor device as claimed in claim 38, wherein 
further comprising an under-fill resin material provided on said first surface 
of said interconnection board for sealing said at least semiconductor chip 
and said bumps. 

42. The semiconductor device as claimed in claim 41, further 
comprising : 

a stiffener extending on a peripheral region of said buffer layer ; 

and 

at least a heat spreader provided on said at least semiconductor 
chip and on said stiffener. 

43. A semiconductor device comprising : 

an interconnection board having first and second surfaces ; 
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at [least a semiconductor chip mounted on said first surface of 
said interconnection board ; 

ex ernal electrodes fixed to external electrode pads on said 
second surface of said interconnection board ; and 

a supporting layer on said second surface of said interconnection 
board for supporting said external electrodes. 



44. 



The semiconductor device as claimed in claim 43, wherein said 



supporting h yer further comprises : 
10 a supporting plate having plural holes, into which said external 

electrodes ar^ inserted, and said supporting plate extending in parallel to 
said second surface of said buffer layer to form an inter-space between said 
supporting pi ate and said second surface of said buffer layer ; and 

.lpporting sealing resin material filling said inter-space and 
arts of said external electrodes so that said supporting sealing 
is in tightly contact with said parts of said external electrodes 
£ said external electrodes. 



a s 

1 5 surrounding 
resin materia 
for supportin; 



45. Thd 
20 at least 
said i 



semiconductor device as claimed in claim 43, wherein said 
semiconductor chip is bonded via bumps to said second surface of 
interconnection board. 



46. The semiconductor device as claimed in claim 45, wherein 

further comprising a sealing resin material provided on said first surface of 



Page 250 



Pf-2683/nec/us/i 




said interconnection board for sealing said at least semiconductor chip and 
said bumps. 

47. The semiconductor device as claimed in claim 46, further 
5 comprising at least a heat spreader provided on said at least semiconductor 

chip. 

48. The semiconductor device as claimed in claim 45, wherein 
further comprising an under-fill resin material provided on said first surface 

10 of said interconnection board for sealing said at least semiconductor chip 
and said bumps. 

7 49. Vhe semiconductor device as claimed in claim 48, further 

comprising \ 

15 a stiffener extending on a peripheral region of said buffer layer ; 

and \ 

at leas\ a heat spreader provided on said at least semiconductor 
chip and on said stiffener. 

20 50. The semiconductor device as claimed in claim 43, wherein said 

external electrodes connected through plural generally column shaped 
electrically conductive layers to external electrode pads on said second 
surface of said interconnection board, and said supporting layer further 
comprises : 
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a supporting plate having plural holes, into which said plural 
generally column shaped electrically conductive layers with said external 
electrodes are inserted, and said supporting plate extending in parallel to 
said second surface of said interconnection board to form an inter-space 
5 between said supporting plate and said second surface of said 
interconnection board ; and 

a supporting sealing resin material filling said inter-space and 
surrounding both said plural generally column shaped electrically 
conductive layers and parts of said external electrodes so that said 

13 

* s ;3 10 supporting sealing resin material is in tightly contact with said plural 

m 

: j generally column shaped electrically conductive layers and said parts of 

m 

C!l said external electrodes for supporting said external electrodes. 

H 51. The semiconductor device as claimed in claim 50, wherein said 

Q 15 supporting sealing resin material is lower in rigidity than said plural 

o generally column shaped electrically conductive layers so that said 

supporting sealing resin material is capable of absorbing and/or relaxing a 

stress applied to said external electrodes. 



20 52. The semiconductor device as claimed in claim 50, wherein said 

plural generally column shaped electrically conductive layers are made of a 
metal. 



53. The semiconductor device as claimed in claim 50, wherein said 
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supporting sealing resin material is made of an organic insulative material. 

54. The semiconductor device as claimed in claim 43, wherein said 
external electrode comprises a solder ball. 

5 

55. The semiconductor device as claimed in claim 43, wherein said 
external electrode comprises a pin electrode. 

56. The semiconductor device as claimed in claim 43 , wherein said 
10 external electrode comprises a coil-spring electrode. 

57. The semiconductor device as claimed in claim 18, wherein said 
external electrode comprises a generally column shaped electrode. 

15 58. The semiconductor device as claimed in claim 24, wherein said 

generally column shaped electrode comprises a straight column shaped 
electrode which is uniform in horizontal cross sectional area from a bottom 
to a top thereof. 

20 59. The semiconductor device as claimed in claim 24, wherein said 

generally column shaped electrode comprises a center-pinched column 
shaped electrode which decreases in horizontal cross sectional area toward 
an intermediate level thereof. 
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60. A method of forming an interconnection boara, wherein during 
formation of said interconnection board, said interconnection board 
remains securely fixed to a high rigidity plate being higher in rigidity than 
said interconnection board for suppressing said interconnection board from 
being bent. 

61. The method as claimed /n claim 60, wherein said 
interconnection board comprises a multyfayer interconnection board having 
a multilevel interconnection structure. 

62. The method as claimedyin claim 60, further comprising the step 
of : completely removing said high rigidity plate from said interconnection 
board, after said intercoi^ectjpnN^oard i^/fabricated on said high rigidity 
plate. 

63. The method ^s claii^a in claim 62/wRerein said high rigidity 
plate is made of a metaV 

64. The metttod as claimed in claim 62, wherein said high rigidity 
plate is made of an alloy. 

65. The/method as claimed in claim 62, wherein said high rigidity 
plate is madeyof a ceramic. 
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66. The method as claimed in claim 62, wherein a base material of 
said interconnection board is an organic insulative material/ 

67. The method as claimed in claim 66, wherein said organic 
material is a polymer resin material. / 

68. The method as claimed in claim 60, further comprising the step 
of : selectively removing said high rigidity plate from said interconnection 
board to form plural generally column shaped/felectrically conductive layers 
on said interconnection board, after said interconnection board is fabricated 
on said high rigidity plate. Vs\ / 

69. The method as claimed Mdaim ^Lftirther comprising the step 
of : forming external electrodes oiAaid ntfiral generally column shaped 
electrically conductive layers Ao tMt said external electrodes are 
electrically connected through said phiral generally column shaped 
electrically conductive layers/xo said interccmnection board. 

70. The method as Claimed in claim 68, further comprising the step 
of : forming an stress absorption layer being lower in rigidity than said 
plural generally colum/ shaped electrically conductive layers, which fills 
gaps between said plural generally column shaped electrically conductive 
layers, so that said stress absorption layer surrounds said plural generally 
column shaped qlectrically conductive layers, whereby said stress 



Page 255 



Pf-2683/nec/us/i 



absorption layer is in tightly contact with said plural generally column 
shaped electrically conductive layers. 

71. The method as claimed in claim 70, further (Comprising the step 

of : forming external electrodes on said plural generally column shaped 
electrically conductive layers so that said ex/fernal electrodes are 
electrically connected through said plural generally column shaped 
electrically conductive layers to said interconnection board. 



10 72. 

of: 



The method as claimed in claim 71, further comprising the step 



forming a support^ig plate having plural holes, into which said 
external electrodes are insert^, x ^ thay said supporting plate extends in 
parallel to said second surface ^saicyb^ff^iayer to form an inter-space 
15 between said supporting plate and s^d se^n^s^rface of said buffer layer ; 
and 

forming a supporting stealing resin material which fills said 
inter-space and surrounding par/s of said\xternal electrodes so that said 
supporting sealing resin material is in tightly contact with said parts of said 
20 external electrodes for supporting said external electrodes. 



73. 
of: 



The method as claimed in claim 60, further comprising the step 



completely removing said high rigidity plate from said 
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interconnection board, after said interconnection board is fabricated on said 
high rigidity plate ; / 

forming a supporting plate having plural holes/ into which said 
external electrodes are inserted, so that said supporting plate extends in 
5 parallel to said second surface of said buffer layer to form an inter-space 
between said supporting plate and said second surface of said buffer layer ; 
and / 

forming a supporting sealing resin/material which fills said 
inter-space and surrounding parts of said external electrodes so that said 
10 supporting sealing resin material is in tightly contact with said parts of said 
external electrodes for supporting said external electrodes. 

74. The method as claimed m danhv60, further comprising the step 

of: X 
1 5 completely removing ySai^Jligh rigidity plate from said 

interconnection board, after said /ntercormection board is fabricated on said 

high rigidity plate ; / \\ 

bonding plural generally column Shaped electrically conductive 

layers to said interconnection board via an adhesive ; and 
20 forming external electrodes on said plural generally column 

shaped electrically cond/Uctive layers so that said external electrodes are 

electrically connected/ through said plural generally column shaped 

electrically conductive layers to said interconnection board. 
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10 



15 



20 



75. 
of: 



The method as claimed in claim 74, further comprMng the step 



forming a supporting plate having plural holes, into which said 
plural generally column shaped electrically conductive layers with said 
external electrodes are inserted, and said supporting plate extending in 
parallel to said second surface of said interconnection board to form an 
inter-space between said supporting plate and/said second surface of said 
interconnection board ; and 

forming a supporting sealing /resin material which fills said 
inter-space and surrounds both said/plural generally column shaped 
electrically conductive layers and parts of said external electrodes so that 
said supporting sealing^sin material is in tightly contact with said plural 
generally column shapeci elefetrieally conductive layers and said parts of 
said external electrodes fok supporting said external electrodes. 



76. 
of: 



The method as/ claimra in claim 60/further comprising the step 



mounting yat least a semiconductor chip on said interconnection 
board ; and 

completely removing said high rigidity plate from said 
interconnection board. 



77. 
of: 



fhe method as claimed in claim 60, further comprising the step 
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mounting at least a semiconductor chip on said interconnection 

board ; 

forming at least a heat spreader on said at lea^ semiconductor 

chip ; and 

completely removing said high rigidi$ plate from said 
interconnection board. 



78. The method as claimed in claim 60/ further comprising the step 
of: 

10 mounting at least a semiconductor chip on said interconnection 

board ; and 

selectively remd^itg^ savfl high rigidity plate from said 
interconnection board to form^lurai^generajly column shaped electrically 
conductive layers on said interc^nectipnbqard. 

15 

79. The method as claimed ir^claim 60, further comprising the step 
of: 

mounting at l^ast a semiconductor chip on said interconnection 

board ; 

20 forming al/least a heat spreader on said at least semiconductor 

chip ; and 

selectively removing said high rigidity plate from said 
interconnection/board to form plural generally column shaped electrically 
conductive lasers on said interconnection board. 

25 
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